p oq asus procraujiable .Chara ct er Graphics 

This documentation assumes that the Graphics opticn has been 
correctly installed and tested through your Pegas-js dealer. 

THKORV OF OPERATION 

Pegasus uses a technique called programmable character 
generation. On the Pegasus screen there are sixteen lir.es of 
■thirty-two characters each. This means that thera are -12 bytes 
of video RAM :n the system, from ?EEno to SBFFF. 

Nhen graphics is in effect, cash character position on the 
screen is replaced with a programmable character, each of which 
is sixteen dots high by eight*, dots wide. ?his gives an effective 
graphics resolution of 256x25C points on the screen. 

There are 128 progranniable characters in 2K of graphics 3AM. 
*ny ot the^e nay be progranmec with the pattern o£ dots that you 
specify in an 8x16 format. To program a character, we make use 
of the abiLity oi each language operating on the Pegasus to print 
out an 8 bit character. When printing nornal characters we can 
specify thD character as a number between and 255, of which 
seven bits specify the character, ana the nosl significant: bit 
activates inverse video for that character. As an example of this, 
here are tliree programs in BASIC, Forth and Pascal that will 
output the letter 'A*, given that it is character ASCII 65. 

3ASTC; 10 PRINT CHR(65; , 

20 REM Comma supresses OR LF 

?0RTH: DECIMAL 65 EMIT 

Pascal; PROGRAM FRED; 

VAR C:CHAR; 
BBGIN 
C:=€5; 
WRITE (C) 
END. 

A summary of the ASCII character set is given in the section 
on the system mor.itor in the Pegasus user manual. Either the 
decimal or hex versions may bo used, as long as the lanquaqe 
Will handle them correctly ane without confusion. 



To program a p.roftranniablc character'./ we print., emit or 
write a series* "I 10 bytes or characters, \sith3ut any intervening 
new lines or other characters, 

T.ie first byte is the escape code, EHC, decimal 27, hex SIB. 
This is a specia] co-fi which tells the computer that a graphics 
sequence is to follow. The second bvte is the aCiUal character to 
be programmed, since there are 12E of their, then this character 
should nave a value in the range nf 1 to 127, which uses only 
seven bits of the character. 

T/ae following 16 bytes gives the actual bit pattern for 
the graphics character. All 8 bits in each byte is used, which 
gives y-:iu the S x 16 resolution. 'i'hc character is seen as a grid, 
starting xtc™ the top, with the leftmost dot being the irost 
significant hit of the byte. Below is an example o£ the grid 
regiiirei, and the translation to the numbers used for printing. 
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Once this manual encoding slop is completed, the next phase 
is tc print the 1ft bytes,, starting always from the top. Thus, the 
numbers printed would be 24,103,129,11.1,74 etc, except the 
character form of the nisr.bers given would need to be printed. 



Once you have defined yourself a set of programmable 
characters, you may then use them. This requires that the 
computer be set in:o graphics mode, which cai be dene in two 
ways - either type contxel-G at the keyboard, or 

PRIN^ CHR(7) 
HOte that if you use control-G fron the keyboard, then that 
Character should be removed from the input buffer of BASIC 
or Forth using the BACKSPACE key - for Pascal or the system 
Monitor this dees not matter so much. Te put tie computer 
back to its normal moue of operation, use control-C, or 

PRINT CER{3) 
Agair., the same applies to oontrol-C as to control-G. Mete that 
tho craphics characters appear instanr.lv on the screen when you 
enable graphics mode. They will stay there until you change them 
or until you disable graphics. Kote that each character on the 
screen in normal n,ode has a graphics equivalent in graphics 
mode - although when no shape is specifically programmed in, 
they may appear as a random collection of lines and dots. 

-To cause your programmed graphics to appeal on the screen, 
simply ensure -hat the computer is in graphics mode, and then 
place or. the screen the characters that correspond to the byte 

that was ceconu in the 18 byte secunce you provided- for each 
prog-aminablc character. There are two ways of placing characters 
on screen: either by printing ^her*, after moving the cursor 
to where you wish it to appear (with the square brackets in BASIC, 
for instance), or by poking their equivalent directly into video 
KAN in the range of S13UC0 to S3FFF. If you are poking directly, 
there are two things to note: (1) Turn the cursor off if you are 
coing to be poking anywhere near it, and (2) Kemember that a byte 
vith MSB clear is inverted, while MSB set gives normal characters. 
Erogramnahle characters car be inverted, so this can lead to some 
interesting screen effects if you are imaginative- 

Careful use of the graphic* can give you animation ^ 
capabilities, and if you get tired of ASCII then you can design 
vour own character set. This for* of graphics is ideally suited 
to videu games, so experiment with w-iting your own Space Invaders 
games, for example. If you have any problems with your graphics, 
simply let us knew, and wo will endeavour to help you. 



